Introduction: Childhood development represents a sequence of changes in behavior and underlying processes, in luenced by biological and environmental factors. Screening and monitoring of neurodevelopment show effective procedures for early identi ication of different disorders of childhood development. Objective: To analyze the neurodevelopment, using the Denver Developmental Screening Test II, of children enrolled in preschools of Administrative Districts in Belém and to map the districts and the percentage of development evaluated as normal and suspected delay. Methods: This was a cross-sectional and exploratory descriptive study. A questionnaire was administered to parents to collect the personal, contextual and family data and an instrument to measure the level of family poverty. Results: Of the 319 children assessed, 77.7% showed a suspected delay in neuropsychomotor developmental and 59.2% in language. The family poverty level variable showed a statistically signi icant association with the overall level of development (p = .011) and of language (p = .003). Conclusion: It is hoped that this study will contribute to generate an impact in improving the ecological conditions of children and their families, reducing the risks to which they are exposed.
Introduction
In recent decades studies have aimed to investigate the impact of multiple risk factors on childhood development, with poverty being among the most discussed and investigated (1, 2, 3) . The indings suggest that the delay in neuropsychomotor development (NPMD) occurs with greater frequency and severity when children live in extreme poverty and for a longer period of life (4) .
The irst experiences of children exposed to the deleterious effects of poverty can affect the overall health, not only in childhood but also in adulthood (5) . Thus, growing up in impoverished environments can trigger serious implications in the different dimensions of development (3, 6, 7) , such as in cognition, motor skills, social interaction and language.
There is evidence that poor children are more exposed to biological and genetic risk factors, such as nutritional disorders (2, 8) , infant mortality, prematurity and low birth weight (9) , neurological, psycho-emotional and behavioral changes (10) , family factors, such as an unsafe and non-stimulating environment, dysfunctional family, low socioeconomic status (9, 11, 12) , poor access to health and education, and community factors that in luence both the environment of the child and that of his/her family (5, 7) . A possible explanation for this is that the poorer the child is, the fewer opportunities there are to satisfy the basic childhood necessities.
Thus, the study of poverty and its implications for human development is a complex task. There are contradictions in the very concept of this term, as well as in the different methods for its measurement (2, 3, 13) . For a long time poverty was considered to be a condition de ined by income below a preestablished level (2) . This variable continues to be a widely used indicator. However, in recent years, poverty has been seen as a multidimensional phenomenon, with a more dynamic and structural concept (6) . Thus, poverty involves not only economic aspects, but also other dimensions, such as political, social, cultural, quality of life and well-being (13) .
As a result, poverty must be analyzed from the reality of each country, considering its historical, cultural and contextual characteristics (4, 13) . In Brazil, the disparate socioeconomic inequality present in the society causes the levels of poverty and the number of children developing in this critical condition to vary according to regions. The North and Northeast of Brazil, for example, stand out as having the highest incidence of poverty and a higher rate of children aged under six years living in this situation (14, 15) . Speci ically, the state capitals Belém, Fortaleza, Recife and Salvador have the highest rates of poor people and poor children.
According to the IPEA report (15) , Brazil achieved the extreme poverty reduction targets, mainly with the aid of income distribution programs. However, the Amazon region follows this trend slowly and is below the national average (16) . The Metropolitan Area of Belém (MAB) can be characterized as extensively precarious, with acute shortages of urban infrastructure and services, organized around delimited and spatially compact centers (17) . These aspects are associated with the high rates of poverty and socioeconomic conditions of the inhabitants (17) .
Another aspect highlighted in the current literature on poverty measurement is that many researches consider poor people to be grouped in a broad socioeconomic category, not taking into account the different levels of poverty and the potential concentration of risk factors associated with each of them (6, 8, 18) . In addition, it is assumed that urban poverty in particular affects the ecology of the development of the child, including its extrafamilial dimension (kindergartens, schools, neighborhood), and therefore its measurement has been a concern for researchers from different areas (7, 19, 20) .
In ecological terms, urban poverty assumes the contours of the context in which the phenomenon is manifested (21) , assuming signi icant variations from one neighborhood or area to another. Therefore, to measure it and verify its various levels of manifestation can help comprehend the degree of effect that this phenomenon has on childhood development in a particular city or district. The importance should be highlighted of evaluating NPMD and verifying how much it is associated with descriptive variables of the poverty level of a given population, in a speci ic context (8, 18) .
From this perspective, Sigolo and Aiello (22) emphasize the importance of using instruments that can evaluate NPMD and identify suspected delays in populations, especially when considering the signi icant number of children in early childhood exposed to risk factors for development (23) . In addition to encompassing the broader aspects of neurodevelopment, Bricker, Squires and Clifford (24) reported that evaluative tools must have an appropriate relationship between brevity (rapid application) and precision (satisfactory psychometric properties) as a characteristic. Many of these instruments have emerged in the last twenty years, with the Denver Developmental Screening Test II -Denver II standing out among them.
It should be noted that the Denver II is a screening test and is not presented as a de initive predictor instrument for adaptive or intellectual abilities, therefore, evaluators should take care not to use it to create labels or diagnoses. To be valid, the test should be applied in a standardized manner and with the exact materials (25) . It is considered that the Denver II is designed to re lect the development from a vast expanse of heterogeneous skills. Thus, the application allows the identi ication, from the performance of children in the tasks, of whether they act according to their age or not.
Accordingly, the need to study the effects of poverty on neurodevelopment from an ecological dimension can be perceived, especially with epidemiological studies or large samples and using methods of evaluation through tests or scales, such as the Denver Developmental Screening Test II. The aim of this study was to analyze the neurodevelopmental proile, according to the Denver II, of children enrolled in preschools of Administrative Districts in Belém and to map the districts and the percentage of development evaluated as normal and suspected delay.
Methods
The study included 319 children of both genders, with 55.8% (178) being male and 44.2% (141) female. The children attended the Early Childhood Education Units (ECEUs) located in the administrative districts of Belém, in the period from August to December 2012, and their ages ranged from 36 to 48 months. Children that presented disturbances that could affect the expression of speech, sensory, auditory and/or visual disorders, central nervous system impairment sequelae or any other type of pathology were excluded.
For the sample size calculation, the sampling by conglomerate process was used. The margin of error of the sample size calculation was 5% and the conidence level 95%. The ECEUs involved in the study were distributed according to the total number in each district, and according to the number of children in the age group studied. Thus, the study included 19 ECEUs that were selected from a universe of 35, distributed throughout the city.
To evaluate the neuropsychomotor development the Denver II (26) was used, which covers the ages of zero to six. The test protocol consists of 125 tasks, divided into four areas: personal-social, ine motoradaptive, gross motor and language skills. The test administration was carried out based on the observation of the examiner regarding the child, although some items could be scored from the statements of the parents or caregivers.
Regarding the interpretation of the test, the individual items were analyzed irst and the entire test analyzed last. The individual items are interpreted as "passed", "failed", "no opportunity" and "refusal". The inal interpretation of the test presents the indicators: a) Normal: when there is no "delay" or, at most, one "care/caution" in one area; b) Questionable: when there are two or more "caution" and/or one "delay" in at least one area, which indicates that the child has suspected developmental alteration; c) Abnormal: when the child evaluated has two or more "delays", which represents that the child shows strong signs of possible developmental alteration; d) Not testable: if "refusal" is marked in one or more items that should already be part of the repertoire of the child. The child whose score is interpreted as questionable, abnormal or not testable in the irst test should be reassessed before resorting to other diagnostic evaluations (26) .
The validity of the Denver II is established by the reliability with which the ages corresponding to 25%, 50%, 75% and 90% crossed for each item and subgroup were determined (26) . Thus, each item is considered normal when the child passes or fails within the 25 to 75% correct responses range for the reference population; caution when the child fails in the adequate performance of the item within the range 75 to 90% of the reference population; and delay when the child fails in the adequate performance of the item when the line touches or exceeds the range in which there is 90% correct responses in the reference population. According to the test, there can be three outcomes: abnormal, questionable or normal. However, in this study the group with suspected developmental delays (including children with questionable and abnormal) was considered, to facilitate the achievement of inferential statistical analysis and comparison with studies present in the national and international literature.
The household poverty level was measured by means of an instrument designed for poor urban populations (27) , translated and adapted in Brazil by Issler and Giugliani (8) . This instrument allows the analysis of a range of elements that are descriptors of the socioeconomic conditions of poor urban populations. It aims to generate a measure capable of measuring the variability of poverty, which is not limited to the consideration of the family income. It consists of 13 items that involve in their composition variables that are recognized in the literature as factors that in luence childhood development: 1. Number of people that eat and sleep in the house; 2. Abandonment of father/mother; 3. Education of the parents (the highest is considered when there is a difference); 4. Work of the parents; 5. Relationship with the home; 6. Type of house; 7. Number of people sleeping in the house versus sleeping places; 8. Water supply; 9. Disposal of excreta; 10. Garbage collection; 11. Electricity supply; 12. Separate kitchen; 13. Household appliances.
The score for each item is given on a scale of zero to four, with the minimum points possible being seven and maximum 52. The sum obtained in each of these items gives the level of urban poverty of the family. For statistical purposes, the division into quartiles of the study population is recommended, according to the score obtained in the classi ication of their level of poverty. Each quartile equals 25% of the data distribution.
Initially, authorization was requested for the study from the Municipal Education Department. After the release of this document, the study was . In addition authorization was requested from those responsible through an Informed Consent (IC) form. Next a pilot project was performed with ive applications of each instrument. This allowed the reproduction of the conditions of the study and training of the research team, which was composed of three Master's students of the Graduate Program in Behavioral Theory and Research (PPGTPC), and seven undergraduate students. When this step was completed, the period of the actual data collection began.
The data obtained from the application of the instruments were entered into a database prepared using SPSS 19. From the nature of the variables inferential and descriptive statistical analyses were carried out. The dependent variable was the score of development obtained through the Denver II, considered here as a dichotomous outcome variable (normal or suspected delay). The independent variables were derived from the other instruments. years age group (62.7%), with 12 or more years of study (40.4%), and performed some kind of regular work (37.3%). Among the fathers, men aged 30 years or more (47.6%) predominated, with 9 to 11 years of education (29.8%), performing informal work (51.4%). A marked presence of parents with low education was found, characterized by noncompletion of elementary education, with some being illiterate.
Regarding the data related to the level of poverty among the participating families, 87 were classi ied within extreme poverty (27%), 132 families in the lower low (41%), and 100 families in the upper low (31%) levels. The calculated mean was 44 points (SD = 4.54) and the mode was 45 points. Figure 1 shows the distribution of the poverty level score of the study population. In it the 25th percentile ( irst quartile -Q1) and the 50th percentile (second quartile -Q245) are marked. The minimum score was 28 points and maximum 52 points. 
By Administrative District
In the analysis of family poverty level by administrative district of the city, the results show that the percentages of the poorest families participating in this study were higher in the DABEL and DABEN districts (42.8% and 37.3%). Table 1 shows the data representation.
To verify the association between the outcome, whether normal or suspected delay in language and the independent variables, the chi-square test was used, considering a signi icance level of 5% (p-value < .05).
To present the data obtained through the Denver II by AD, a map was designed that could represent the neuropsychomotor pro ile of children evaluated by means of an image. This methodological decision follows a current trend among researchers from different areas of knowledge, particularly in public health. In this way, its evolution and gradations can be represented through geoprocessing of complex social processes data. This means generating geographic information systems capable of contributing to the production of maps, using speci ic tools. These are produced from the data collection, analysis, interpretation and representation of the information, being supported by the assumptions of cartography, and processed with resources now available through the computer (28) .
Results
The prevalence of participants with suspected NPMD delay was approximately 77.7%, with 37.3% abnormal and 40.4% questionable. With regard to the domains of development, the application of the Denver II revealed that the majority of the children were in the normal category in three of the four domains of development evaluated. The area of language was the only one with a signi icant number of suspected delays (59.2%).
Regarding the socio-economic and environmental data, the study population belonged to households with monthly incomes of one to three minimum wages (65.2%), with fathers being primarily responsible for the income (78.9%). In addition, over half of them received some social bene its (57.4%), mainly inancial assistance, such as the Bolsa Família Program. Most families lived in their own (49.5%) brick built homes (59.6%) with three or more rooms (65.8%), with two to ive residents (74.9%), the presence of running water (86.5%), regular garbage collection (97.5%), own internal bathroom (79.9%) and possessed basic household goods, such as refrigerator, television and stove.
Regarding the characteristics of the parents, the majority of the mothers were within the 20 to 29 Regarding the Denver II score, it was veri ied that there was high prevalence of children with suspected delays in NPMD in all the Administrative Districts of Belém. The results show that although there is no statistically signi icant difference between the variables, the children from the poorer families tended to have a higher risk of potential delay in NPMD. The districts with the highest percentages were DABEL and DABEN (100% and 83.3%). The other districts also presented high percentages, as shown in Table 2 . The results obtained with the Denver II can also be seen from Figure 2 . The image provides a map with the territorial representation of the neighborhoods that make up the city of Belém, distributed in eight administrative districts. The different colors indicate the percentages of children whose NPMD was classiied as suspected delay, with the color intensity being directly proportional to the percentage of children with this outcome. 
Discussion
The indings of this study suggest that children in the 36 to 48 months age group from the lowest poverty level present greater suspected delay in their neuropsychomotor development. These data lead to a strong explanatory hypothesis that the situation of poverty presented by a portion of the families may have contributed to the children obtaining the result classi ied as suspected delay, especially in the language area.
The results of this study are consistent with previous research using the Denver II (9, 11, 12, 29, 30, 31) . These studies show an association between predictors of poverty or socioeconomic status of the family and the acquisition of neurodevelopmental milestones, especially language. In addition, they highlight the in luence of social and environmental aspects related to the fundamental stimuli for linguistic patterns to improve, as well as the interaction of the caregivers with the child.
The poverty level of the family can cause or worsen serious health problems, including those related to NPMD delays, due to less stimulation and increased exposure to risk factors (4). In contrast, there are publications that demonstrate that the development of children belonging to a social class with fewer socioeconomic resources is favored by protective factors, such as the strong and positive in luence of child rearing practices that encourage stable and affectionate relationships of the child with his/her caregiver, such as breastfeeding and physical contact between mother and baby.
Regarding the Administrative Districts, it was established that all were shown to be related to each other, in ecological terms, that is, there were no statistically signi icant differences between the poverty level of the family and the AD. This could be explained by the fact that poverty is present in different regions of the city of Belém (19) , being a characteristic common to the majority of the families in the various ADs. In other words, the city does not have de ined areas that can be classi ied exclusively as af luent or impoverished, with it being possible to observe that families from different social classes live close together. Thus, the ecological context in which children are inserted is characterized by lack of resources and by chronic and troubling social indicators, which does not always include the basic necessities for healthy development in early childhood.
These indings con irm national reports that indicate that the town of Belém has an high poverty rate in relation to the other metropolitan regions of Brazil.
Half of the population living of this metropolis live
The strati ication of the population by level of poverty showed that children from the poorest families may be at higher risk of having their psychomotor development threatened, i.e., the poverty level exerted a greater effect on the overall result of the Denver II (X 2 = 6.389; df = 1; p = .011) and on the area of language (X 2 = 8.588; df = 1; p = .003), as shown in Table 3 . the other districts was high. Among the alternative explanations for this inding the general condition of the families residing in the DABEN district is highlighted. Despite the characteristics of this district revealing a predominance of inappropriate environmental conditions for the ecology of development (34) , two of ECEUs surveyed were located around delimited centers with availability of infrastructure and services and close to the af luent residential areas. In addition, the socioeconomic variables of the investigated families were better, compared to the parents of the other ADs. Another interpretation of this outcome refers to the contribution and cooperation perceived between the teachers and the coordination in two of the DABEN district units. These professionals, even faced with precarious physical conditions, proved to be committed to ensuring quality education and care for the students (35) . One of ECEUs was nearly closed down, however, because of the mobilization of these employees, was relocated to a temporary site in order to keep it functioning.
In the other ADs, the frequency of suspected delays in NPMD ranged from 72.9% to 83.3%, showing that unfavorable ecological conditions for development are found in all the areas of Belém. However, there was no statistically signi icant difference among the administrative districts regarding the number of children identi ied with suspected developmental delay. It is considered that this result occurred due to little variation among the districts with regard to the outcomes obtained through the Denver II. In summary, this results of this study corroborate previous study indings that show evidence that biological and environmental factors related to poverty interactively and cumulatively in luence childhood development (1, 2, 5, 10) .
Although the developmental contexts are often analyzed individually, the fact that environments and individuals not only interact, but also in luence each other, is considered the basic premise of ecological theory. It should be comprehended that poverty is not a unidirectional model, in which only one variable, such as the socioeconomic status of the family, can affect childhood development, especially language. Thus, it should be analyzed multi-dimensionally, considering that families are affected not only by schools, communities and neighborhoods, but the parents and children also in luence the environments in which they participate (7, 20, 34) . Regarding the study environment, some units presented satisfactory condition for healthy development. However, there was a in poor communities (14) . Nationally, nearly 60% of the population living in slums is concentrated in the metropolitan areas of São Paulo, Rio de Janeiro, Belém, Salvador and Recife (32) . However, the percentage of residents in these conditions in the MAB is higher than that of the other capitals (14, 32) .
With regard to the scores obtained through the Denver II by AD, it was found that the district that presented the highest percentage of suspected delay was the DABEL district and the lower percentage was the DABEN district, contrary to that indicated in the literature (8, 9, 31, 33) . The DABEL district, located in the central region of Belém, encompasses neighborhoods with better infrastructure, with the highest construction standards and greater availability of services, commerce and public facilities and presents a higher index of general well-being (17) . However, it is assumed that this concentration of bene its was not suf icient with regards to the performance of the NPMD and language of the children, because it was the AD that had the highest prevalence of cases of suspected delay. There are some explanatory hypotheses to comprehend this result, such as the small sample size of participants in this area (n = 7), due to there being a single ECEU in the district, with only one class of students in the age group studied. Another explanation is the fact that people with better socioeconomic conditions, as is the case of those that reside in the DABEL district, usually use day-care or preschools services of the private network. Furthermore, some of the children evaluated did not live in that district.
These indings contradict the hypothesis that, being linked to the municipal area that has the greater concentration of bene its, the children evaluated would present better performance in the Denver II than the participants from the other ADs. As shown, this was not the result recorded. In the DABEL district, as well as in other districts, the socioeconomic conditions of the families studied were precarious. Although it covers a region with economic and urban centrality, this district, as well as others, presents problematic regions with irregular occupations, with low-lying areas, where families live in socially unsatisfactory housing conditions, with the ECEU being located on the bank of a drainage channel.
Conversely, the DABEN district, which is located at the other extreme of the city, presented the lowest proportion of suspected delays in NPMD. This should be highlighted as a positive aspect, however, the percentage of children with this score, in this and predominance of precarious places, regarding both the infrastructure and the pedagogic resources. The low number of ECEUs and places is also worrying, considering the large amount of children not in preschools and the large number of them awaiting new places.
Through the evaluation of the results it could be seen that the children presented a high prevalence of suspected delay in NPMD and language. However, it should be noted that the Denver II is a test for screening and not for the diagnosis of developmental abnormalities, requiring those participants whose result were suspect to be reassessed. As an epidemiological research instrument, the Denver II proved to be suitable for the early detection of any deviation in the development and insightful for longitudinal monitoring of the child, having its practicality of application as an advantage. The instrument used to classify the poverty level of urban populations was also found to be adequate for identifying the children and families with higher risk, through population strata.
Childhood neuropsychomotor development is a dynamic process, as are the risk factors that in luence it, especially urban poverty. Thus, the results classi ied as suspected delay in NPMD and its association with the poverty level present complexity. These variables are interrelated and can have a cumulative and intergenerational effect. The indings of this study reinforce the multifactorial nature of childhood development and indicate the importance of continuous monitoring, especially in the underprivileged populations of Belém.
Conclusion
From the results analyzed and re lections raised, it is hoped that this study will contribute to generate repercussions for improving the ecological conditions of children and their families, reducing the risks to which they are exposed. Considering the high number of suspected delays in development, according to the Denver II, and that this test is not validated for the Brazilian population, further studies should be conducted in an attempt to provide a better evaluation of this instrument. In addition, longitudinal studies should be conducted that seek the continuous and effective monitoring of child development, increasing the chances of securing the future of these children as healthy and productive citizens.
